Protective effect of antioxidants against para-nonylphenol-induced inhibition of cell growth in Saccharomyces cerevisiae.
The cell growth-modulating activity of an endocrine disruptor, p-nonylphenol (NP), was estimated using the yeast Saccharomyces cerevisiae as a simple model of eukaryotic cells. NP caused a dose-dependent suppressive effect on cell growth of S. cerevisiae at 10, 25 and 50 microM. The NP-induced cell growth inhibition was restored when concomitantly lipophilic antioxidants such as alpha-tocopherol and beta-carotene were supplied, but not the hydrophilic antioxidants ascorbic acid or (-)epigallocatechin gallate (EGCG). The cellular oxygen consumption of S. cerevisiae was also inhibited in a dose-dependent fashion by the extracellular addition of NP, and pretreatment with alpha-tocopherol and beta-carotene suppressed NP-induced inhibition of cellular oxygen consumption, but ascorbic acid and EGCG were not effective. Furthermore, NP caused a marked generation of radical oxygen species (ROS) in S. cerevisiae, which was suppressed by treatment with alpha-tocopherol and beta-carotene, but not with ascorbic acid and EGCG. However, NP did not show a significant inhibitory effect on cell growth and survival of mitochondria-deficient petite mutant cells and they showed a relatively weak ROS-generating activity compared with parent yeast cells. These results suggest that NP-induced inhibition of cell growth and oxygen consumption in S. cerevisiae might be possibly associated with ROS generation in yeast mitochondria. The significance of this finding is discussed from the viewpoint of NP-induced oxidative stress against eukaryotic cells.